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constant applied load of 0.5 N. After testing, the scratch channels were analyzed using optical
microscopy and images recorded at a magnification of 500 times. Hardness and wear
measurements were performed using a MTS nanoindenter xp. Corrosion performance of DLC
coatings was investigated by electrochemical techniques (potentiodynamic polarization test) using
current density-potential-curves. The electrolyte used in this test was a 3.5 % NaCl solution at
temperature 37.5 °C. The deposition of DLC on AZ31 has been found to increase corrosions
resistance. The corrosion behavior of SiOx doped DLC coatings seem to be depending on the
deposition power and the silicon content. An optimum was found with an silicon content of 25
at.% for coatings deposited with 125 W and 11.6 at.% for 100 W during the deposition. The
incorporation of a SiOx interlayer as well as the doping of the coating with SiOx led to a clear
increase of the DLC adhesion on AZ31.
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17:30 ZrNbCN thin films as protective layers in biomedical applications
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Resume : In the past two decades, transition metal carbonitrides coatings have been proven to
be among the most successful materials in increasing the service life of orthopaedic implants,
especially in terms of wear and corrosion resistance. The aim of this work was to study the
characteristics of a novel quaternary protective coating to be used in biomedical applications,
namely ZrNbCN, with Nb as alloying element. The coatings were prepared by the reactive
magnetron sputtering method in a mixture of Ar, N2 and CH4 gases. Different film compositions
were obtained by varying the total gas (CH4+N2) flow rate, while maintaining constant the
CH4/N2 flow ratio. ZrCN films were also prepared as reference coatings. The coatings, with two
different non-metal/metal ratios, were comparatively investigated in terms of the elemental and
phase composition, texture, thickness, roughness, hardness, adhesion and corrosion behavior of
the coatings. Biocompatibility investigations consisted in MTT cell viability tests after 1, 3 and 5
days of culture. The results indicated that the films’ mechanical properties, corrosion resistance
and biocompatibility depend on the reactive gas flow rates. Improved corrosion behaviour was
found by adding alloying elements (Nb) to the basic ZrCN structure. In vitro tests indicated good
biocompatibility for all the investigated coatings. A better corrosion resistance and higher cell
viability were observed for an increase in non-metal/metal ratio in ZrNbCN coatings.
5
41
add to my program
17:30 INFLUENCE OF Au ON ANTIBACTERIAL ACTIVITY OF Ag-TiCN COATINGS
Authors : I. Carvalho1, F. Oliveira1, M. Henriques2, A.P. Piedade3, S. Carvalho1 1GRF-CFUM,
University of Minho, Campus de Azur? 4800-058 Guimar?, Portugal 2 IBB-Institute for
Biotechnology and Bioengineering Centre for Biological Engineering Universidade do Minho
Campus de Gualtar, 4700-057, Portugal 3CEMUC - Mechanical Engineering Department,
University of Coimbra, 3030-788 Coimbra
Resume : The increasing demand for sustainable products requires the development of new
knowledge-based materials with advanced properties. These products are then expected to: last
longer, have a better performance, be safe, and be more efficient. These requirements, gain
particular importance when dealing with applications involving the human body: the so-called
biomaterials. Thus, the main aim of these investigations is to contribute to the development of
new biomaterials that are able to prevent biofilm formation, since those complex microbial
communities are responsible for the undesired reactions such as inflammation and infection, and
consequently medical devices rejection. This work reports the development of Ag-TiCN coatings
doped with gold. One series of samples was prepared by DC reactive magnetron sputtering using
two targets, Ti and Ti+Ag, in an Ar + C2H2 + N2 atmosphere. Silver pellets were placed in the
erosion area of Ti target in order to obtain a silver content up to 10 at. %. A second series of
samples was deposited with the same conditions but with the Ti target doped with one Au piece.
Extended physical, chemical and structural characterization such as the study of composition,
grain size and texture phase evolution, phase composition, film surface topography and
morphology, will be achieved resorting to surface analysis techniques, such as, Electron Probe
Microanalysis (EPMA), X-ray diffraction (XRD), Atomic Force Microscopy (AFM), scanning electron
microscopy (SEM-EDS). The galvanic couple formed between gold and silver, accelerates silver
ion release and should provide more pronounced antibacterial activity. Staphylococcus
epidermidis was selected to study coatings' antibacterial activity, and fibroblasts were used to
test the cytotoxicity. Bacteria adhesion and biofilm formation on coatings were assessed by
crystal violet staining, which quantifies total amount of biomass. Animal cell (fibroblasts) death
was determined by MTS assay.
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Research Center for Advanced Materials, Targu din Vale, No 1, 110040, Pitesti, Romania
Resume : Plasma electrolytic oxidation (PEO) has been employed for modifying the surface of
titanium and its alloys intended for use as biomaterials, or for improving the mechanical
properties of these materials. Titanium possesses excellent mechanical properties and
biocompatibility. Titanium and its thin naturally formed oxide film are known to be bio-inert,
therefore, unlike other bioactive materials such as bioglasses and calcium phosphate ceramics,
titanium forms osteointegration at the interface of titanium and tissue, instead of bone-bonding.
5
43
EMRS - Strasbourg http://www.emrs-strasbourg.com/index2.php?option=com_abstract&ta...
16 sur 21 17/06/2011 09:44
